Electron microscopic determination of silver incorporation in collagen fibers as a model of organic-metal chiral supramolecular structure with optical anisotropic properties.
The high positive linear dichroism (LD) exhibited by silver-impregnated collagen fibers are thought to be caused by an ordered binding of silver nanoparticles to the collagen fibers. A correlation between LD, established by image analysis, and the size of silver particles as measured by electron microscopy was investigated in the same sections of silver-impregnated tendon collagen fibers. Silver particles were found to be periodically ordered along the collagen fibers, with some preference for the 67 nm collagen period and collagen a bands. The silver particle diameter for a sample of n=279 was 18.51 nm on average, with 95% of the values ranging between 17.90 and 19.14 nm. The finding that interference colors are correlated to abnormal dispersion of birefringence characteristics supports the concept that collagen fibers induce an ordered binding of silver distributed along the fibers.